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desirable softness and smoothness 
characteristics Is produced u\ilteing a 
very fine mesh transfer and Imprinting 
fabric. The wet-tald web Is formed and 
through-dried In the absence of 
slonKlcsnt pressure to a consistency 
of from 40% to 90% and then carried 
on a fabric having between 4900 to 
8 1 00 openings per square Inch to a 
creplng cylinder. The fine pattern of 
the fabric Is Impressed into the web 
and the sheet Is dried and crepod. The 
tissue paper may be made using the 
apparatus shown. A two-ply product 
may be made using a nozile heedbox 
provided with a central divider. 
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This .oveoc.cn re.etoa to 

toweling and the like, end to methods for produon l«m <•"» rc " JJ d f ■ , 8nd toi | et tis3ue s 

Craped tissue paper product* for ^wmo»> <' owl "° 80 8( > U00US 8,U " V 
are conventionally produced by ^^^!!!^^1^SSSS ™ chine removinfl w8Wf 
of wood pulp fibres onto a wire such "»^jJ*15S the wire, and funher drying 
from the Glurry to an extent which 9^ nma^*^^N^ , ubst8 „ T i 8 .l v 
the web by pressing end Includ.ng-psss.ng * ™^£^„g interflbr. hydrogen bonds 

dry web is craped, The drying ectlon causes the ^^^Sr^ stiffness while 
which Impart strength to the web end al«r ^ tends to disrupt some of the formed 

development of absorboncy softness <^^^St nmf be produced with enhanced 

It has been recognised *«« lteu . e ^ h c ^? t ,*ft^% to which fibre contect and hydrogen 
absorboncy. bulk and softness characteristics by ■ bm.t ™ ™ „ t0 drain water 

bonding occurs In manufacture. In the most usual method jpj««l^ * >n(J ||>g „ ko 
from the aqueous slurry on the P8P»r">eWng Wire ^wrth the a.d ° ; 8as9d ,„ consl „ enCV by 

The slurry, which Initially may be °^^^^",^^JZ» n ^i action, while 
such actions to a point where the wob may be " , *" n ^ 1 P ^^ consistency, tends to peck the 
US0 ful to remove large quantities of water an to \}*X»2Z™bo*(i^oUh* fibres and web density as 
fibres more closely to 9 elh.r, thereby ln "« a *"«J^ , 0 attain a soft, 

already mentioned. Varioue P^*^ IrThav. been -ndroly eatlafectory. 

absorbent product with a high strength, have been ' •« W^JJ^J ™£ bas)s WB ; 9ht , n lha r9n ge of 
Tissue wab sheets in accordance w.th th ' P" 8 . 0 ^"^" J°" ^ occupying between about 20 
between about 5 and 25 pounde per 2860 sq. ft. an >• Jj ^'Xn printing fabric having greater 

w.igh, J> of . fl» £ *• * K S "2™S«I «— «° 

boding »»fc». oooroll. gi.ot t.oofooior, otoirotl, •»««*• °™?"" 10 oe.is tolled 

essss assssss: ssss-i- ~— - ■ * 

polyester fabric of eboul 70 or more rn«h ^'^i^j;^ the shute strands In a three, 
a fabric he* a filement or thread pattern In which the warp passe* tnrougn mo 
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under and one-over pattern providing long chute knuckles whloh lie against the wab. Other weaves, 
however, may be employed. 

The web product of this Invention may toe produced In a basis weight uaeful as a single ply but 8 
sheet product of two webs Is mora usual. • 
6 The Invention provides a tissue web of enhanced softness whllo get providing a web of good bulk 5 

and absorbancy characteristics. 

The Invention will now ba further described with reference to the accompanying drawings 

Wh6r Figure 1 Is a schematic Illustration of a papermaklng machine useful for the production of craped 
1 0 tissue weba in accordance with the Invention; 1 0 

Rgure 2a Is en enlarged end schematic illustration of en uncropod product formed on the 
papermaklng machine of Figure 1 employing a fabric of about 5616 openings par square Inch (78x72 
meoh) aa the printing Bnd impression fabric; 

Figure 2b Is a view similar to that of Figure 2a but of a craped product; 
1 S Figure 2c la o view of a printing and Improaalon fabric of about 5816 openings par squore Inch 1 5 

(78x72 mesh) employed to produce tho product of Rgure 2b; 

Figure 2d la a view similar to that of Figure 2c but of a printing and Impression fabric of about 775 
openings per square Inch (31 x26 mash); 

Figure 2e Is a view almllar to that of Figure 2b but with a fabric of Figure 2d; 
20 Figure 3 Is a perspective view of a two-ply tissue product employing the tissues of Figure 2a but 20 

each with a alnB wave arrangement; 

Figure 4 Is a perspective view of a two-ply tissue product employing the tissues of Rgure 2a but 
each embossed with a peg-on-peg arrangement; 

Figure 5 la h echematlc Illustration of another arrangement of a pepermaklng machine adapted to 
25 provide a multilayer web; 25 

Rgure 6 is 8n enlarged and schematic Illustration of a two-ply product in accordance with the 
Invention In which each ply Is formed on a papermaklng machine having a divided Inlet as shown in 
Figure 5 end with a printing and impression fabric of about 56 16 openingi per square inch (78x72 
mesh) as In Figure 2a: 

30 Figure 7 is an enlarged and schematic illustration of a two-ply product slmllsr to that of the prior 30 

art but formed with a printing and Impression fabric of about 1200 openings par square Inch (40x30 
mesh). 

Referring inidolly to Rgure 1 , the papermaklng machine la generally known except for the nature 
of the fabric In the transfer section and Its relation to the through-drying and craping roll sections. 

35 The papermaklng machlno In the forming section comprises a loop of a forming fabrlo or wire 1 35 

which Is trained about a plurality of rolls 2, 3. 4, 6, 8. 7, and B.Tha fabric 1 Is a conventional paper web 
drainage wire or fabric used In Fourdrlnler machines and the strands may be of either metal or synthetic 
fibre material. The roll 8 la somewhat larger in diameter than the other mentioned rolls and serves as a 
slice roll. The roll 7 which has its contra In vertical alignment with the roll 8 serves as a breast roll and 

40 the rolls 7. 6 define a forming zone 9 Into which stock is dlochenged for sheet formation. The rolls 2, 3, 40 
4, 5 and 6 are turning rolls. Roll 5 also functions as a guide roll having one and fUed and tho other 
movable and any suitable apparatus (not shown) may ba connected with the movable end of the roll so 
that the roll functions to causa the fabric 1 to track. Roll 1 may be aultably equipped to bo movable to 
provide for maintaining adequate tension In the forming fabric. One or more of the rolls such as slice roll 

46 7 or couch roll 2 may be driven for the purpose of driving the fabric 1 . Any suitable doctors and watar 45 
showere may be used In connection with the forming fabric In Its travel to maintain the fabric clean as Is 
wall known In the art 

The de watering aactfon of the machine Includes a drainage fabric 10 disposed about a plurality of 
rollo Identified at 1 1, 12, 13 and 14. Also, the fabric 10 passes around roll 8 end. with the fabric 1. 
50 constitutes the forming zone 9. the fabric 1 lying outside the fabric 10. 50 

The roll 1 2 Is a conventional stretch roll having both ends simultaneously adjustably moveable by 
mechanism (not ahown) for maintaining the loop of fabric 10 tensloned about the plurality of rolls 
supporting the fabric Roll 1 3 Is a conventional guide roll for maintaining fabric 1 0 in a predetermined 
path. 

55 Roll 14 la somewhat larger than the remaining rolls 1 1 and Is positioned doaely between suction 56 

or vecuum box 1 6 and a plurality of vacuum boxes 1 6 which Immediately precede the zone of formed 
wab transfer. The plurality of rolls 1 1 sorvo as supporting and turning rolls. 

A headbo* indicated at 1 7 provides for directing the usual aqueous pulo furnish to the forming 
zone 9 between the fabrics. 

60 The numeral 18 designates a vacuum pickup shoe bearing the Inside of a through-drying fabric 13. 60 
The fabric 1 9 Is suitably a relatively open polyester fabric which passes ovor a plurality of small 
supporting rolls 20 as Indicated and over a first open honeycomb through-drying roll 21. a large guide 
roll 22 and a second open honeycomb through-drying roll 23. The th rough-drying section Is itself 
designated generally by the numeral 24 and Includes hoods 25. 26 over the through-drying roi Is 21, 23 

65 respectively. In this arrangement heated air supplied by the hoods Is directed through the through- 85 
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ri ,„ m nrv»te drver 3B This drum 39 la steem heoted and servee to dry a web passing over .t as the 
2b m iSitt5in%£ 37. Adherence of aweb to the -"'^l^iS^ 
of an adhesive which may bo epplled either to the web as It passes to drum 36. or It may be applied to 

^SS!S£Si i *e epparatue of Figure 1 e web 44 formed In the zone 9 Is dewatered as 
Indicated by movJm 8 nTof withdrawn water to receiver 46. The web he, e fibre consistency of about 
8-Sf eelt^aveTro I 8 and parts from the fabric 1. Dewatering further occurs at rolls 1 1 as web 44 
20 fs carried by ha fabric 1 0 on Its underside. Further de-wet.rin B , without significant pressure but eo mo 20 
i?r«h,« hnnd no due to web shrinkage upon water withdrawal, occurs at vacuum boxes 1 5 and 1 6. 

over rolls 21 22 and 23. drying the wob to a consistency In the range of 40— 30% The relBUV »' v " ne 
Ziittric 27 accepts the through-dried web at roll 29 end the web Is transported b-tw Be n fabric 27 
9fi and 32 to the Inlet to tha Yankee dryer at prs*a roll 31. 

? Lh«* ' Is usually applied to the dryer through spray head 38 to control the de gree of ad h.renc * 
of the web to tha dryer. The application of the edheslve may be to the web Itself or to both the web end 
£e - £ eSnmonS. application to the dryer Is prawned. The control of tha craping action by 
controlling the sheet edheslon to tha dryer Is . well-known art. In some cases the web apphod tc the 
dryar mev Itself have sufficient tack that no adhesive Is necessary and. In some cases a £ mm age" '« 30 
employed to decrease adhealon and to aid maintaining the dryer surface clean of libra ms In i and he 
Hke Adheelves which serve the purpose of control of the web adherence Include animal glue, water 

waferZarslble raalns such as polyvinyl alcohol polyvlny, acetate and 
vinyl acetate ethylene copolymers, vinyl resins In organic solvents starches plsnlso Is end the l.ke. 

A product of the machine operation of Figure 1 Is illustrated In Figure 2a. The web 44 has a series 35 
of JtSXSSZ 44e corresponding to the knuckle, of the fine mesh fabric 27 and bu * 
bordering the compressed zones. The fine crepe structure of the product te ndlcsted at 44c £ < ft™ Jo. 
The fabric Itself is Indicated at 27 In Figure 2c The Illustration In Figure 2d „ of a abric 46 of the prior 
art having a mesh of about 31 x26 I776 openings per square Inch) and Figure 2e Illustrates a product ^ 

40 47 formed with the febrlc of Figure 2d. ... _u a a 

Floure 3 Illustrates a two-ply product formed by bringing together two piles of the tissue wobo 44 
of Figure 2 In accordence with U.S. Patent 3.868.20S. the sub|ect manor of which Is Incorporated 
herein by reference. In Figure 3 the sheet generally designated by the numeral 48 Is •'* 0 ffi£*™ 
web end crosalng peaks 49. 60 of the embossments are secured together by an adhesive 51 applied to ^ 

46 one of pJ^^^J*^^ ptadua forfMd by brlnQ tng together two piles of the tissue webs 44 
of Floure 2 In a peg-on-peg type embosament In a menner known to the art. In this anangement eech 
embossed web has protuberencoa S3 end bordering zoneo 64 with the webs meting on the pro- 
tubersnces end held together by edhe.lv. 65. The fine crepe structure ot ^eech web Is < daa gna »d I at 56. 

SO A multl-leyer web may be produced utilizing the pepermaklng machine of Figure 6. In this Instance 60 
the general nature of the equipment and Its mounting are slmMer to that described In ^n^on with 
Floure 1 except that a divided Inlet Is employed and the some fabric can-lea the formed web through the 
through-dryer to the Venkee for web imprinting, and the machine operates at a somewhat lower speed. 
As Illustrated, inlet 60 has a divider 6 1 so arranged es to permit the supplying o one , furnteh through 

66 chamber 62 and enother through 63 so that leyoring of the furmshas ^^^^m!^ 
to the forming fabric 64. A dewaterlng vacuum box 66 Is associated with the foirnlne fabric uvttlch Is 

: supported by e plurality of large rolls 66 and a plurality of smaller rolls 67. A fine mesh fabnc 68 kiss 
contacts tha forming fabric 64 and eccepte. with the eld of vacuum plckbox 69. a formed web carrying It 
es Indicated by the arrows past vacuum dewetering box 70 and through the through-dryer 7 1 The 

60 through-dryer Is schemellcelly Illustrated end may be of the type In which an open cucumference roll Is 60 
suoolled with heeted air from e hood in such menner that the heated air passes through the web to the 
fnteXr ohh. X or may be so arranged that the heeted air Is supplied interna ly of the ro I to pas, 
through the sutfece of the hood. The fine mesh through-drying and Imprinting i fabric Is suitably 
Sorted by a plurality of rolls 72 of small dlem.tar end a plurality of somewh.t Isrg.r rolls 73 

66 flrroi%o»d 10 osuso traoklno movsmenl of fobrlo In known manner. 
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One roll 73 is the press roll for urging the fabric 68 and wob 74 thereon to the surface of the 
Yankee dryer 75. A nozzle 73 provides for a spray of adhesive end a croping blade 77 is arranged to 
crepe the relatively dry web from the dryer. The craped web Is tenslonod by roll 78 and reeled at 79. 
A wab may be produced whh the equipment of Figure S to provide a double layer web or rflmoval 
6 of the divider 61 permits a single layer web to be formed. 5 
Figure 6 Illustrates a two-ply sheet 80 formed of webs 8 1 . 82 each of which Is produced in s 
machine as illustrated in Figure 5 having a fine mesh fabric 68 and which sheet has been edge crimped 
as at 83 to securely retain the piles. 

Figure 7 Illustrates a two-ply 6heet 85 made of webs 86 of a single furnish in equipment similar to 
10 that of Figure 6 but In which the fabric 68 is a relatively coarse mesh fabric having a count ct 40 by 48 10 
with 1920 openings per square inch. 

The following Examples 1 to 4 Inclusive Illustrate the effect of using a relatively fine mesh 
impression and transfer fabric as compared to a relatively coarse mesh Impression fabric In producing a 
kitchen towel product form from a through-dried base web. Through-dried toweling baas web material 
1 5 was manufactured from a single furnish. In one instance a coarse transfer and Impression fabric 31x25 15 
mesh with 776 openings per square Inch end In a oecond case a relativity fine transfer and Impression, 
fabric of about 78x72 meeh with about 561 6 openings par square Inch were used to produce tho base 
webs. All machine conditions other than the fabric mesh were held as constant as possible. The use of 
the coarse meah fabric simulates a prior art procedure for the manufacture of base webs while the use 
20 of the fine mesh fabric demonstrates the advantages of the present Invention. In this comparison 20 
through-drying took place on one fabric In each Instance end the web was then transferred to the test 
fabrics for transport to the dryer (Figure 1). 

The two through-dried toweling base shootc produced were then each convened to finished rolls 
of towels by two different processes and tested In a paired comparison against a leading commercial 
26 towel obtained at e retail store. 25 

EXAMPLE A 

A continuous web of paper was manufactured (Figure 1 ) at a speed of about 2500 fpm from a 
furnish consisting by weight on an air dry basl6 of 62.5% northern softwood kraft, 20.896 northern 
hardwood kraft, and 16.7% machine broke of the softwood and hardwood. Approximately 0.9% Parez 
30 NC63 1 , purchased from American Cyanamlde. a resin which provides both wet and dry sirength, and 30 
0.6% Kymene 557 of Herculas Chemical Company, a commercial wet strength reslrwwaa added to the 
furnish In the pulperfor wet and dry strength control, and the pulps and white water system were adjusted 
to 6.5 pH with muriatic add. The mixed furnish was lightly refined end supplied to a tissue machine 
equipped with a forming section as In Figure 1 . The dewatering section and pre-Yankee through-drying 

36 section, the transfer and impression section and Yankee dryerwere also as In Figure 1. 35 
The tissue web 44 (Figure 2} was formed between tho two fabrics 1 and 1 0 at a target dryer basis 
weight of 12.0 lbs/2880 ft* in the forming section at 9 (Figure D.The fabrics 1 end 10 were 
conventional commercial fabrics. The formed sheet was further dewatered while on the Inner fabric 
using vacuum boxss 1 5, 1 6 and transferred to through-drying fabric 1 9 by means of a vacuum pickup . 

40 shoe 1 8 operating et B° Hg vacuum. The consistency Immediately after the transfer was 27.7%. The 40 
moist web 44 was predriad on tho through-drying fabric by pulling heated air through the web end 
through-dryer cupportlng fabric 1 9 to a fibre consistency of 80%. The partially dried web was then 
transferred to polyester fabric 27, carried between the fabric runs 34. 35 to the Yankee dryer pressure 
roll 31 , Bnd pressed egelnat and transferred to the Yankee dryer et a pressure of 200 pti by a 40 P&J 

45 hardness rubber covered roll 3 1 acting through the fabric 34 and moist wab 44 to the Yankee dryer 36. 45 
A minimum amount of creeping adhesive consisting of en aqueous solution of polyvinyl alcohol and a 
small amount of tetra-sodium pyrophosphate was sprayed onto the Yankee dryer immediately ehead of 
the pressure roll nip Bt roll 31 to control adhesion of the moist web to the Yankee dryer. 

The Impression and transfer fabric 27 is a four-ahed twill wesve polyester fabric having 78 

60 meshes/Inch In the machine direction and 72 meshes/Inch In the cross machine direction (5616 50 
openings per square Inch). The warp and shuta wires were 0.0079* in diameter and the fabric wbs 
lightly surfaced by Banding on the Impression side. The Impression fabric knuckles were estimated to 
compact ebout 20% of the web surface. 

The moist web 44 adhering to the Yankoe dryer 36 was then dried to a final dryness of about 95% 

66 creped from the eurface of the Yankee dryer by blade 37 and wound into rolls on the reel at 40. The 56 
craping blade 37 was ground with a 1 0° bewel end wa9 held against the dryer 36 to maintain a croping 
pocket of about 80°. The ratio of yankee dryer speed to the reel speed was maintained at about 1 .30 
resulting in a finished base web having about 30% residual stretch. 

The through-dried base web having a basis of about 1 2 lbs/2880 sq. ft. and having tho physical 

60 properties shown In Table 1 was than converted Into finished kitchen towel product forms using two 60 
different embossing patterns and employing converting processes as follow*: 

EXAMPLE 1 

A sheet 48 {Figure 3) was produced by first separately embossing two wobs of tho base sheet 
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1 0 towels are shown In Teblo II 

EXAMPLE 2 Example 1 were converted to e finished towel product form usInQ 

20 £X"t£ "eel .mbo^S *. distal surfaces of the embossed protuberances were 2 0 

with the results aleo es shown In Table II. 

?g EXAM Anoiher bass web was produced similar to that of Example A except that the transfer and ' 26 
*JS£l fabK ^.Tau^ced eeml-tw... weave fabric Identified as of 31 *2S mesh (775 open l n 9 s 

P8f SQ F,!rnl]n C e h 0Q ltlves and operating conditions were maintained as closely as possible to the 
conditions?^ 

30 ££ The machine was operated at 2B0Of P m and ^» ^^E^ff^JSJ.", 
The fibre consistency enterlno the through dryer was at :2S A% and at > J^*^ 
, h „ n . n iallv dried web was then preeaed against the Yankee dryor surface at a pressure ™ 



base web are shown In Table I. 



6XAM The E b 3 a 6 e web of Example B was converted to finished 1 00 ehee, count two-ply web M rolls in 
a manner Ida" teal to that of Example 1 . The physical propartle. of the towe.a are ahown In Table II. 

40 EX ThTbf S 4 web of Example B wa. convened to finished 1 00 sheet count two-ply web towel rolls In a 
manna! 52 to St Example 2. The physical properltes of these towels are al.o shown In Table ... 

TABLE 1 

TENSILE STRENGTH (1 PLY) ABWRBENCY 



40 



45 



Flnlehed Grams/3" Strip — — " 

K aSfR" MD ^tretch" CO CD Sec. Gm/Gm '"<*es 

FlneMesh 553 1375 29.8 1135 240 2.4 7.5 0.156 

Base Sheet 
Example A 

Coaraewesh 15.9 1270 30.7 1090 245 2.2 7.7 0.181 
Base Sheet 

Example 8 
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which exhibits about 37 crepes per Inch ai 20% stretch on the same adjusted bast*. Crepes per inch ere 
related to the residual etretch characterlstlce of the web and. therefore, the date are atated on the basis 
Of crapes per Inch at a standard stretch of 20%. The 20% level It chosen because most commercial 
tissue is marketed at o 20% etretch level. 

TABLE II 

Phyaloal Properties of Towels 
examples Oomfn-rclally Made 

1 . 2 3 4 Throughdrled Towel 



Base Weba 


Ex. A 


Ex. A 


Ex.6 


Ex. 0 




8aal a Weight Lbs/2660 


29.1 


29.6 


29.5 


30.5 


30.9 


Tenalle Strength - 
Gfni/3"-MO-Dry 


2130 


2585 


2400 


2516 


2380 


Tensile Strength - 
Qms/3 a rCr>0ry 


1710 


2045 


1710 


2150 


1970 


Tenalle Strength - 
Gme/3*-cr>Wet 


425 


496 


416 


476 


660 


% Stretch - MO 


19.B 


22.6 


17.5 


21.9 


23.1 


Absorbent Capacity 
Qms Hfi/Om Fiber 


6.1 


6.2 


7.2 


8,t 


9.1 


Absorbent Rate - Seconds 


3.0 


24 


2.0 


2.2 


3.7 


Handlo-O-Weter-MD 


3-0 


4.2 


3.0 


3.9 


5.4 


Hand.e-O-Moter-CD 


7.0 


10.2 


. 7.2 


13.8 


9.0 



The following Examples 5 and 6 Illustrate tha effect of using a fina moch. through-drying, trancfar 
and Impression fabric 68 to produce a through-dried faelal tissue product form and compare It to a 
through-dried facial tissue produced using a plain weave coarse fabric of the prior an as a through- 
drying and impression fabric. Tha comparison la not a strict on. e, a high quel* virgin fumlah was used 
tO » prrtuc. the fecial tissue made by the almulated prior art process while the J^e «ampl. 

was medo with about 60% aocondary fibre in the furnish end was a layered product ea deacrlbed In co- 
• pending application Soriel No. 828.729 filed August 29, 1977. 



10 



A two-layer web was formed using an Inlet equipped with a flexible dlvld.rthet kept ih. , two 
1 6 dlffarent stock euppUea aoparated until they wer. formed es shown In Figure 5. The web waa formed »t 16 
f£SfiXX$X*m of 7-0 lbs/2660 square feet at about 75 fpm The basis weight of to* jtayv 
wh.ch lay ad|ac.nt to the Yankee dryer surface and the oreplng Wade 77 had s ^^^S2d iaft 
lbs/2880 square feet. Thle layer was made up of a furnished consisting of 76% northern softwood kraft 
and 25% northern hardwood kraft which had been lightly refined end contained 0.5% erf a ^"veri'tlonBl 
20 wet etrength realn. Kymana 667. a product of Hercules Chemical Company The oppoehe fibre ^ayer 20 
consisted of 1 00% pre-proceaaed aecondery fibre and had adrver basis welflht of 3 0 ^2990 fx*. 

The formed two-layer web wae dewatered to about 20% consistency on the forming fabric o<» 
with vacuum boxes and transferred to febric 68 through the aid of vacuum shoe 69 Fabric 88 wae a 
po Jeeter fabric. roonofi.ement. of 78x72 meah ee In Example A. Hot air at about ^ 
26 blown through «h. w.b .upported by the through-drying febric 68 until the web ^eachad e ^SMncy 2 5 
of 75 to 80%. The molat web wae then pressed againat steem heeted dryer 76 by o aolld rubber covered 
rressura roll 73 pressing egelnat »h« febric e nd web at 1 80 pli end thereby transf.rringthe web to the 
dfyerA small amount of 8 aolutlon condoling of polyvinyl elcohol. Crepetrol 1 90 and phosphoto were 
epreyed on the dryer aurface throu 0 h aprey head 76 to assist In the transfer end gWe enough , web 
30 adhesion for good cteplng. The web was then dried to about 6% moisture, craped off of the dryer 30 
surfaca and wound Into eroll. The dryer .peed wes 76 fpm end the eng.. of the c^!* ^ «» 
ebout 90°. Th. through-dried base sheet 81 wes then plied together with e similar wob .82^ with the 
dryer aldee turned ouSverd end ce.erid.red et 300 fpm et 76 pll In e ~bb.r-st.el nip , end 1 00 pH ne 
steel to steel nip. The calendered two-ply product wes then edge cr.mped. slit. In •^ed^omprwsed 
36 and boxed Into 200 sheet count white unlabeled facial tleaue boxea.The phye.cal propert.ee ol the 3 g 
feclel tissue were tested with the reeulte shown In Table III. 
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EXAM A wow web wesformed using the seme experimental equipment as that of Example 5 except i that 

^wsas^'riSSt t rdwM r r L^7 ,x : b rwe l r^ h, o vf8,inod 

«nrf had 0 3% wet etrennth resin added to It. The web was formed at a dryer basis welgru of 7.0 
bs^C ^JXSmIS^ vacuum boxes on the forming section to about 20% consistency It 
San Lrftred by means of vacuum to the 40x48 th^r^Q 

was further dried to 75% to 60% consistency by passing hot air at 1 60-1 70°F. through me web and 



10 fabric. 



10 



The moist web 66 was then pressed against a steam heated dryer by a solid rubber covered 
oroeeuro roll prasslng against the fabric and web at 1 80 pll and transferring the web to the dryer. A 
amTa^ consisting of 0.2% polyvinyl acetate. 0.5% Crepetrol 1 90 and a % sod um 

phosphste wee sprayed on the dryer surface to esaJst In the transfer and given anough sheet adhesion 
1 6 forced creping The web 86 was then dried to about 5% moisture, crepod off of the dryer surface and 1 6 
wound Into a roll. The dryer speed was 70 fpm and the angle of the creping pocket was 80 to 90 . 

The through^ried base sheet 85 was then plied together with the dryer sides turned outward ^end 
calendered at 3 00 fpm at 30 pll In a rubber-steel nip end 60 pll In e ^eeUto-steel n p The 
two-ply product was than edge crimped, s«t. as C-folded. The physical properltes of the fecal tissue are 



20 llcted In Table 

TABLE 1)1 
Physloal Properties 



Basle Weight lbs/2860 ft 3 

Tensile Strength 
onrs-machlno direction 
cross direction-Dry 
cross dlrectlon-Wet 
% stretch 

Subjeottve Sofineee 

Subjective Smoothness 



Ek. 6 


Ex. 8 


Commercial 
Code 0 


Trssues 
Code U 


18.5 


16,4 


18.4 


19.9 


1165 
555 
115 
9 


1715 
600 
140 
6 


1455 
370 
95 
14 


1390 
595 
160 
20 


8.0-6.5 


5.5-6.0 


5.0 


5.0-6.0 


5.0-6.0 


5.0-6.0 


4.5 


6.5 



^"/comparison made is that of e through-dried two-ply bathroom 

the nne m-sh 78x72 fabric end virgin furnish end corwumer us. tested age.nst a leading commercially 
26 Pr ° d TconXou I ^^ebTpepXae menufectured e, a apeed of 2300 fpm from •^™**f 

Zed web carrW on th. underelde of the dewetering fabric 1 0 was then v«c"umdewetere and 

Sto 3 6% dn/ness craped from the surfece of the Yenkee dryer and wound Into rolls on the reel. The 
JSK 2 wTground'w.th a 10' bevel and "° " " « 

calendered a° 10 on In a rubber-.teel nip and 10 pll In a aieel-to-stee. nip. end wound ,nto a roll.The 



30 



36 



26 



30 



35 



40 
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two-ply roll was then converted Into 380 sheet count two-ply bathroom tissue and scented with alight 

Physical properties of the bathroom tissues as compered with a standard commorclol produced 
product as shown In Table IV. 

TABLE IV 
Physical Properties 

Example 7 



10 



15 



20 



25 



Commercially 
Produoed Product 



Roll Weight 0,O. (gms) 


137.2 


140.9 


Roll Diameter (Inches) 


4.84 


4.64 


Dry TensNe-MD 


1115 


1070 


(gro/3 lncn)-CD 




646 


% MD Stretch 


14 


17.5 


Bulk (In/20 ply) 


.086 


.098 


Absorbent Rate (aec.) 


1 


2.8 


Finished Basis Weight (lb/2880 U*> 


17.3 


17.5 


Subjective Softness 


6,5 


6.8 


Subjective 8moothnoaa 


4.5 


3.8 



10 



15 



A base web suitable for two-ply bathroom tissue was made by a process very similar to that of 
Example 7 except that a finer mesh transfer and Impression fabric was used. A tissue machine , as i in 
Figure 1 was used to produce a continuous web of craped tissue at a Yankee dryer speed of 2300 fern. 
A Tightly refined furnish consisting of 82.5% northern softwood kraft, 20.8% southern herdwood kraft 
and 1 6 7% machine broke wee employed, Tho wob was formed at a dryer basis weight of 7.1 lbs/2880 
ft* on a tissue mechlne as shown In Figure 1 . The outer forming fabric 1 end me Inner or dewetenng 
fabric 10 wero conventional polyester forming fabrics. The formed web carried on the underside of the 
dewetering fabric 1 0 wae then vacuum dewatered end transferred to through-drying unit 24 with the 
aid of a pickup shoe 1 8 operating at about 4.5" Hg. vacuum. The transfer was made to a coarse 
commercially available th rough-drying febrlc 1 9 of a mesh of 31*26. that Is. 775 openings per square 
inch The fibre consistency after transfer was about 22.5% The web on the through^rying fabric 1 9 was 
then further thermally dried by pulling hot air through the web and supporting fabric. Then mntjor was 
made with the aid of e vacuum roll 29 to a fine mosh transfer end Impression fabric having 6340 
openings per squere Inch, thot is, of a 92x70 mesh and with filament diameters of about 0.006 inch. The 20 
consistency immediately after the transfer was about 89.0%. The moist web carried by the transfer 
fabric was then Impressed on the surface of a Yankee dryer and dried end creped In the manner 
described In Example 7. The craping blade In this case was ground with o 5° bevel and was held against 
the dryer to maintain a creplng pocket of about 85". Despite the finer fabric mesh, the bulk at 
comparable strength end basis weight was about the same as a similar product meda with a fabric is 
having 5816 openings por square inch ae shown below. 



30 



Openings per 

Square Inch MD 

Impression Tensile 

Febrlc 2 Ply 



% Stretch 



CD 
Tensile 
2 Ply 



5340 
5616 



1162 
1244 



21.6 
26.9 



42B 
532 



Finished 
pasts 
Weight 



9.2 
9.1 



Dryer 
Basis 
Weight 



7.1 
7.1 



20 Ply 
Bulk 



.138 
.142 



The following teste were employed In securing the data set out hereinbefore. 

The tissue softness determination Is a subjective procedure in which experienced operators grade 
eemples against a standard and Involves the effect of limpness end surface texture. Grading is on the 
basis of a scale of 1 to 7 with the number 7 representing the softest 



30 
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„,n.,.nd drain. <M »«»»!»«■• »» «■ |^ 25 EL S IN » 

ssstr ~ » — — 

16 The 20 ply bulk factor a ° bw,n ° d * v *' ' C '"»; U _ P . ' -,,,^3, , oad8d a t 220 gms/sq. Inch 1» 

eurface. The Bbeorbencvol such sheets 1. B^rthe «th«t of e ««m ve ^ 
approximates that of through-drled tissues of ^""^ V b ' k den^W comparable to that of through- 
contrtbutea to smoothness and softness, end ^^^*^£SSSS»l rating of ahout 6 to B 25 

unpreaeed web to a fibre consistency In he ""^'EiSlll* 4800 and 8100 openings per 
dried web on en Imprinting and transfer fabric having betweer • «™ ■ P 

smoothness., which th«. wet wab is through-dried on ono fabric and then 

area .aid buckle pattern being that of an Imprinting fabric having greater than 4900 openings per ^ 
45 square Inch end less then about 81 0C I openings per aquaro Inch. . Sprinting 
4. A tissue paper web as clBlmed In Claim 3 In which the knucwe pairorn 

"KISS.*''?*- h <»*» 3 1. «««h *. MU PXtm * °< -"P**. 
I.b,lc - h.,.fc*.fo,. d-c«« «» •*■•»■ » "V n »"~ 2 » 50 
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FIG. 2B 
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FIG. 20 
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